. Cuvettes of nanoparticle dispersion in water after different surface modifications (left panel). Green line of NPs emission is seen upon 980 nm excitation (right panel in each case). NPs concentrations in all cuvettes were 1 mg/ml with a laser power 65 W/cm 2 . Figure S2 . Zeta-potential of the PEG-oleate bilayered NPs and ligand free NPs at reaction condition (pH ~4) and condition at cell study (pH ~7). Figure S3 . Fourier transformation infrared (FTIR) spectra of: (A) bare surface NaYF 4 :Yb,Er (i.e. ligand free) NPs and comparison with pure oleic acid, (B) typical PEGylated NaYF 4 :Yb,Er NPs (i.e. both PEG-oleate bilayered and covalently bound PEGNPs showed similar spectra) and comparison with pure oleic acid and pure PEG, and (C) the PEG-oleate ligand molecules found in cell media.
To characterize the surface-treated nanoparticles, FTIR spectra were collected. Figure S3 represents the spectra of oleic acid, PEG, PEG-oleate intercalated NPs and PEG-monooleate molecules found in the cell culture medium. The assignments of peaks are listed in the Table S1 . Fig. S3 (A) shows the comparison of pure oleic acid and olate-stripped bare particles (i.e. ligand free) particle. As shown in the figure the characteristic peaks of oleic acid at 2922, 2857 and 1710 cm -1 due to asymmetric, symmetric CH2 stretch, and C=O stretch respectively are absent in the oleate free NPs (i.e. bare particle). Two peaks appeared at 3365 cm -1 and 1645 cm -1 are originated from O-H stretching vibration and bend vibration of surface hydroxyl groups of the stripped particles. Fig. S3 (B) shows the spectra of the PEG-oleate intercalated particles where the CH2 stretching bands of oleic acid is little broad due to CH2 stretching band of PEG at 2889 cm -1 . The band at 1710 cm -1 is suppressed due to other bands of PEG at 1461 cm -1 and around. The intense peak for C-O stretching of PEG shows up at 1105-11045 cm -1 in the intercalated NPs. However, when we found and separated PEG-mono-oleate molecules in the cell culture media, they show neat peaks of PEG and oleic acids as shown in Fig. S3 (C). Figure S7 . Thermogravimetric analysis (TGA) of oleate capped NaYF 4 ;Yb,Er and PEGoleate bilayered NaYF 4 ;Yb,Er NPs. (Sample 1 being oleate-capped NaYF 4 ;Yb,Er, and sample 2 being PEG-oleate bilayered NaYF 4 ;Yb,Er NPs) Figure S8 . TEM micrograph of NaGdF 4 ;Yb,Er used in the study. Average particle size was measured to be ~13 nm.
